The zebrafish/tumor xenograft angiogenesis assay.
Here we describe a method to study tumor angiogenesis in zebrafish (Danio rerio) based on the injection of proangiogenic mammalian tumor cells into the perivitelline space of zebrafish embryos at 48 h post-fertilization. Within 24-48 h, proangiogenic tumor grafts induce a neovascular response originating from the developing subintestinal vessels. This can be observed at macroscopic and microscopic levels after whole-mount alkaline phosphatase staining of wild-type zebrafish embryos, or by fluorescence microscopy in transgenic VEGFR2:G-RCFP embryos in which endothelial cells express the green fluorescent protein under the control of the VEGFR2/KDR promoter. Angiogenesis inhibitors added to the injected cell suspension or to the fish water prevent tumor-induced neovascularization. The assay is rapid and inexpensive, representing a novel tool for investigating tumor angiogenesis and for antiangiogenic drug discovery. Also, gene inactivation by antisense morpholino oligonucleotides injection in zebrafish embryos may allow the identification of genes involved in tumor angiogenesis.